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TVS D N A !H?lJ^#ty*gl^ fttc D N A ffc#%o 

rara»»2] ia?ij#^itDT5y^sia^j*wrs 

^ F LTt/^ D N AgH^-&ty|i*^ 1 

tfElg£0*^$ nfc D N Aftgm, 
[fit*! 3] BE?iJS^2^DNAgH?iJ^:#tfi»*]S2 

?lJ%^-tfffl^DN A-^^^-„ 10 
[s»*«5] H^4»CfgicCDffl&*.DNA-<**- 

[ff*|}6] hiffLV-*:/^ F$a&{*S1±*fggi£-l± 

(1) J^T<0(a)teJ;t>'(b)^tyffl^^DN Af&Pi^ 

( a ) i^?i*aaBa*T*^tg-r?»yn^- ; 5'-fcj;t>*ffliR 

jgtt{fcHE?iJ : *5<ktf (b) K^nt-^-*5j;0*ffllRS 

^^jStt^r^— FLTl/^DN AiH^iJ : 20 

(2) XS(l)tct5VT^Sfe^n/-cKa±*ffliS^t:F 

mdn A^-^^^-T^site^^.nrciWBatKfk-a- 30 

**8WlS*;tLT (b) KlfflJB»t"s<OK{t^«l©tft 

b*#si 9 ] tHBa^fl}^ 4 \z.mm<omwk7L dna% 

So 

[0 00 1] 

^Fffi&ttU )g(l^3-FLTWDN k^tsmm 

* * 2 - * j: tf s±*nia* « «-r * 0 

[0 0 0 2] 



F*i»£*rs p -mz y/^stftsns [End ic 

ott&cfcl/Ling, 1989, Annu .Rev .B iochem . 58:137-171; 
Sharma^. 1992, J.Biol.Chem. 267: 5731-5734] Q 
[0 0 0 3] ttflSSfettlBBa/I^W^^^ 

^FoaEA*fid^^FI»aSi*:J£:H-r*« c<D*9X 

V V — AlCffiH^S [Ganapathy?> , 1991 , Indian J .Bio 
chem .B iophys . 28: 317-323 ;Skop ick i£ , 1991. Am J .P 
hysiol. 261: F670-F678 ; Ganaopathy£ . 1981, J. Bio 
l.Chem. 256: 118-124; B irdfe cfctfLloyd , 1990, B ioch 
im .B iophys .Acta 1024: 267-270] o 

[0004] mn, m.x^y , ^vm^mmm(D±&m 
* nfcujniia43 cfc cnmmm«ffi ^t-t > e f n t w 

^StiTV^o 77K ^AX^- -VF 

3b , ff*>tlTl , *a [Ganapathy^ocfct/Leibach, 1991, Curr . 
Biol. 3: 695-701; Said?), 1988, B ioch im .B iophys .Ac 
ta 941 : 232-240; Kramer?) , 1988, B ioch im .B iophys .A 
eta 939: 167-172; Co longed, 1990, Am . J .Phys io 1 . 2 
59: G775-G780; Sh imada^o <£ tfHosh i , 1986, Jpn J .Phy 
siol. 36: 451-465; Matthews^ cfctfBurston , 1984, CI 
inical Sci., 67: 541-549] 0 /J^fc^^ F (zslo&Zf 

^#tr)> gp7yWf>^^»Bi(A c E)ia« 

[GanapathyfecfctfLeibach, 1991, Curr .Biol. 3: 
695-701; Okano£ . 1986, J.Biol.Chem. 261: 14130-1 
4134; Nakashima*E>, 1984, B iochem .Pharm . 33: 3345-3 
352; Muranushi(B>, 1989, Pharm .Res . 6: 308-312; Fri 
edman4o<fct5Amidon, 1989, Pharm .Res . 6: 1043-1047; 
Friedman&cfct/Amidon, 1990, J .Contro 1 .Re 1 . 13: 141 
-146; Kramer ,1991, 17th International Congress of 
Chemotherapy, June 23-28, Berlin, F .R .G . , Abstract 
No.1415]o 

[0 0 0 5] mX^tt F$ftj£tt&, 0-9**2**5* 

if a c Emmwn*^ts&&m<Dmnmty<D®.mcis^ 

~£ fz [Tabas ?> , 1991.. 31st Interscience Conference 
on Antimicrobial Agents and Chemotherapy Abstract 

No. i64] 0 mx^?*Yn&fo\z&<<omn 
0 - ^ * * Atrffi»**iftai-r s mm □ <o 0 - ^ * * 
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S [Dantzig£ , 1992, B ioch im .B iophys .Acta 1112: 167 
-173; Dantzig(E> , 1992. 32nd Intersc ience Conferenc 
e on Antimicrobial Agents and Chemotherapy, Anahei 
m. CA, Abstract No. 1460; Snyder?) , 1992, 32nd Inte 
rsc ience Conference on Antimicrobial Agents and Ch 
emotherapy Abstract No. 1461 ; 0kano£> , 1986, J. Bio 

1. Chem. 261 : 14 1 30- 1 4 134 ] 0 MX^T YWkfttoWl 

f £l«Uf <DW^?b S: fT frnTV^ [Fr iedman&^tfAm idon , 
1989, Pharm.Res.6:1043-1047] o 
[0 0 0 6] «X^^FMaS*tt. 1-hVVl±{&& 

^[Hoshi, 1986 , Ion Grad ient -Coup led Transport, IN 
SERM sympos ium No .26 . Ed i tors : F .A lvarado^o <£ tJ^C . 
H .van 0s , E lsev ier Sc ience Pub l ishers ; Ganapathy^o 
cfclfLeibach. 1991 , Curr.Opinion Cell Biol. 3:695-7 

01 ; Ganapathy?) , 1991 , Indian J .B iochem .B iophys . 2 
8: 3l7-323] 0 8KA^^ FI»3S#0|SK«fSttttV^< 

l/ScLTfe^^Si«LTv^<fc^T*feS[Inui^ , 199 

2, J .Pharmaco l .Exp .Thera . 260 : 482-486; Ganapathy 
*5<fc£jfLeibach, 1983. J.Biol.Chem. 258: 14189-1419 

2 ; Yasumotofe tfSug iyama , 1980 , Agr ic .B io 1 .Chem . 
44: 1339-1344; Nakashima^ , 1984, B iochem .Pharmaco 
1. 33 : 3345-3352; 0kano£ , 1986, B iochem .Pharmaco 
1. 35: 1781-1786] 0 i?SA^^ Flt»flOT|6i&affitt 

&V><0*^«igW1$aA , «»Ba^nTl/^[Bai& . 199 
1 , Pharm.Res. 8: 593-599; Snyder?) , 1992, 32nd Int 
ersc ience Conferenceon Antimicrobial Agents and Ch 
emotherapy, Oct. 11-14, Anaheim, CA , Abstract No.l 
461] 0 

[0007] mx^-f^- F«iM{*sttti. mm^^jiy^ 

£12 7 ,0 0 0#frb>(Dm£>''^ntLTm7£-$ 
tlTl^S [Kramer , 1987, B ioch im .B iophys .Acta 905:65 
-74; Kramer £ . 1988, B iochem .PHarmaco 1 . 37: 247-24 

35] 0 v#v-i**imffif£Lrcvv¥mttmmww& 

2 7,0 0 0?;l/h^^^I(t 
cfc t^fi^ffitt^r-^X/c [Kramer £ , 1990, Bioch im .Bioph 
ys .Acta 1030: 50-59] o WJrffi.X'*??- FI*2Si*H\ 
Xenopus laevisgPSffllia*tC^W^^$nTV>^ [M 
iyamoto£, 1991, J.Biol.Chem. 266: 4742-4745] D L 



[0 0 0 8] ffiA^y^F^^^n-n^^i. c 
«rHI*SJIU HJffiTfcG. Ultf^So Si 

^T ? ;btc*5v^Tm<®iR^n^^t mc* Design 

20 [0 0 0 9] 

S<08KA^^ F«>i36#ffitt*3— F CTl^S D N A SB 

w*fr«j*««tifcDNAft«*. mimnffiA^??- 

FI«MWStt*=i- F ITl^Sfi^i D NA^^^ 
, *DN A^^**— *J;«S±MBtt8![X^^FII 
30 (1) MT(D(a)&&Zf(b)*^tsM&ZDNA^m^? 

(a) KS±«fla*7?»ftg-r*yu^e-ir-fej:r;aiR 
SteffcEJU ; *5cfctf (b) R:/u*-*-*5<fctfHiRg 

^FI«aSi*«tt*3-FLr^*DNA^J: 
(2) XS(i)K:fet^T«K(E»i*nfcR1i±Mfla*«[A 

Fift2S{*gtt<5DSs«jcaas:*ffT-ea«-r «o 

[0 0 10] ViF»*:a3»S3lt»0«P»ft«ffl^rfttt* 
2S{*fc:J;S. fchk:33ttaBE3ltfk*ftO«P?UfflRr«ltt 

(a) PffL^gftA^^ F*fc3aiftgttO«3K*fefe &-T 
iMDNA JHE* 2 ft fcfflBS i: Rffc 

; fir (b) BaHflatt^NORffc^ifto 
[ooi i] *mR<Dcnz<Dmmi$&xf*mji(DDN 



5 



(4) 



ftmW- 6-2 6 1 7 6 1 

6 



[0 0 12] 

mm 

ABB^Jo 

DHFR : *J\t Vumm\s#ZZ— fi|fi?o 

ISE?iJ^r#C? DN A-tW>ho 

mx*7* Ftti£ttStt : rt«*iRitt<D:/ci h>£jE<£ 

y¥*7-yi/ >^&mm ( a c E)ffl*ftiK, fecfcoip 

/o^e-^- : dn ACD^^m^fc^m^^^D 
N Affile 

fflJftfcDNAffcgi'^"*- : a^WicSSCrs^Sfcti 

n—K-TS DN A^*>F*?88i£^5<fc3lc:KBL 

fc£6ti>3DNAE?UT*feoT* »SL ^SfctegPtf 
M^nfcDNA EJU*#tr 0 

MH^^vh : i *fctt*na±o«iHi!*off« 

ffllRSttfbE^J : mRNA^hfi^n/ct^tCniRNA 
CO * >^ * M-\<DStR£{S}i-r 3 IM D N A K5U 0 

©BSJBti, KBttflFmUBlC J: 037 C.F.R.§1. 
8 2 2 (b)(l 9 9 2)[CS?n5cfc5»Cg«>6nT^5 

[0 0 13] BffiOtttW 
Bffifc^UfeWHBBRfecttfB^flSBtt. 

£ 0 *JI8»ffiO««tt«IiiWafeOT(iat^o *B±fc 

S6«ci:^§o B l teT^X^ F P P S J l 7 9 
OftOHSJRaBffife^t/BffiflSBTfc-Bo H2te7^X^ 
F P P S J l 8 9^IHHRStt«J:tflK«BT£ 

[0014]S«il so 



«WB»IA^^ F*aMWStt*3- FIT 

mdn A^ij*^iy*LB«nfc d n A{t^%i^a«-r 

U>SDNAE5UttE»J«*, E^J#^ 2 fc LT5jrfo 

[0015] aeiwomottKic*!?. e^js^i 

3rn- F"T**< <Dg&£ D N AE^J^iitS Chtf 

£<fc9^;£ft£DNAE5iJfci\ OpJ^i^A^y^- 
Flft3l(*n-F<tE5»J05*&0«A,0 1oTfeSo 
T. *5HBO»SL^DNAffc-&!ft, 

[0 0 16] «X^^FM»*OE^W«Wfcftofe 

gift, EJtitt«s«rs*^rttk:<fcD«»'r scttft 
w>^icHow«oiw*ah:feHjesna:v>o 

BJJ£>DNAK?UfcJ\ DNAMi£, cDNA^D- — > 

^\ yyA^p--^ #up<^— ea»sis(pc 

LTffi<&#i£fcJ\ Maniatis£[ r^^a-->>^: H 
R^"— .3.7;!/] , Cold Spring Harbor Press, ColdSpr 
ing Harbor Laboratory , Co Id Spr ing Harbor , New Yor 
k (1989)]£fcteF.M.Ausbel5[ tft^&fo¥<DWLT5.<D~? 
nhnwi/j, 1989] \z £ Dlf^nti/^o cn^s 

[0 0 17] *%i(DDN AEWtt, rM6.B£LTA# 

NAEM*S36-r«Cfctf-e#«o ^££««SftfcD 
NASl^n y^WSSfi'J >S2 h U xXfMtc 
<t 5 D N AE?J^fit5 C fctfTf 5o 

HSWtCltakura^[1977, Science 198: 105 
6]. Crea^>[Proc.Natl.Acad.Sci.U.S.A. 75: 575]^oct 
tfNarangS [1980 , Methods in Enzymology 68: 9O]0}?j 

T. ABS 380A D N A S/V-fetMif — (Appl ied B 
iosys terns , 850 Lincoln Centre Drive, Foster City, 
CA 94404)agoa*fk^*ftB*fflV^TDNA»U« 

@4f ITS*§4 ,800 f 159*5«k 4 ,683 ,202. * ± If BCfHWffF 
£tHfl#*§0258017 (1987^3^ 2 B^M)«#Be 
[0 0 18] jSffi^<kt/Bffl^(0fe-«)O^}£«l£:<»l 

# RT * * 2f * & g »{ b^JSttB * 

&o Stewart*3<ttfYoung[Solid Phase Synthes 

is 2nd edition, Pierce Chemical Company, 1984] ; Ta 
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m&[1983, J .Am Xhem .Assoc . 105: 6442] <£tfMerr if 
ield£[1982, Biochemistry 21: 5020]£r#f*g o 
[0 0 19] Pi?LmoStA^^F^<*Stt^^-K 

*^ODN AgESWci; 0 3- F2n&*¥LSI<D«tA^ 
^ FiSftSte^S^ D N am-<^ 

issuer ijr^a- «¥«isawa*«tro * 

6fc*«BHT*rfflft^*#— 1±, Escherichia colitCfe 

SiiOE .coiiicfc^T^x^ FDNA^iSSt^c: 

[0 0 2 0] *»WOSfjgaDN AE5lJ*«3SS^Sfc 
SC^^fflLT^SK SHSffifcJ:. Maniatis£[ 

^p-->^ : HSI^vnrtT;l/j ]£fc:H:r$H*£W 

^tDgifiO^D ;l/J[16.3-17.44 (1989) t> Bfl 

^^tlTt^o SaccharomycestC^ott^fgiiati 
r^3t^Og5aoyp Fn-;l/j(i989)lcM^£ftT 

[0 0 2 1] *^^3fffi<D^^^ffl-r^,tC^L/c^^^ 
— pNH^^^- (Stratagenelnc . , 11099 N. Tor 
rey Pines Rd . , Lajolla, CA 92037), pET^^^-(N 
ovogen Inc., 565 Science Dr., Madison WI 5371 l)3o 
<fc tfp GEX^^^^ (Pharmac ia LKB Biotechnology In 
c. . Piscataway, NJ 08854) & £ (D^Mfe^ 5 

fcfc, ^^-pRc/CMV, pRc/R SV^ocfc t/p REP 
(Invitrogen, 11588 Sorrento Valley Rd . , San Diego, 
CA 92121) ; P VL1392,pVL1393. £/ctep 
A C 3 6 0 (Invitrogen)&HO/^^n^;I/X^£ 
— ; YRP 1 7, YIP 5*5<fctfY E P 2 4 (New Engla 
nd Biolabs, Beverly, MA) & if CDglS^ £ — . &£t/ 
£pR S 4 0 3 4ocfct/pR S 4 1 3 (Stratagene Inc.)*5 
^t/pH I L~D 1 (Phillips Petroleum Co., Bartlesv 
ille. OK 74004) ftifcDPicchia^*— tftStlSo 

[0022] *nw(omL'*?2-ici3^Tmm'?z>rc 
v^rafiiwayD^e-^-^tt, h-x(iac)$ijsp 



^E— — iCteEpstein Barr ^ ^ ;l/X !/n ^6 — # — „ 7^ 

y)^;l/xyn^^^ SV4oyD^- ^ 
X^K^-OUXt/n^e— £ — , ^ h^#n^;l/X 
AcMNP V^Ift^P^^- IZiKDrtlrauV'fAs 

^ifOPicchiayo^r— £ — N aaMiSttyp^-^- 
10 *5«fctfP G K^jKttT'o^e— *-&£OSaccharomyces 

[0 0 2 3] *f8W©^**-tt. »KI68i« 

.-let*. HffiRStt. KMMMu 

[0 0 2 4] i«^0«X^^FII»«Stt*3— F 

20 £ c S±3MBa^tt> *«MODNA*^** 

7 x * 3 >OSSttS»3gft^fflt?$ D , Maniatis£> 
(1989) $rc«r^^ft|^0«ifioyu FD^J (1989) 

4 if OHRWft#«iatt*k: Jiv^-T c I: So 

[0025] *^ttf^oe±ffn(c#r«ttffl»cn 
[0026] w&oit^miaoawtt. #^<d«ia^ 

[0 0 2 7] ja^JftfS^IHBa^ti, 0J *fcf Escherichia 
coli&cfctf Bacillus subt i 1 is& E<OWMMM \ ft^ 
--X/nAX^— SlPm^fla CHO-DHFR" [Amer ican 

Type Culture Co 1 lect ion (ATCC) , 12301 Park lawn Dri 
ve, Rockville, Maryland 20852-1 776fr £§ffE#^ATCC 

CRL-9096OTK A* Rlffi] . ^^-f -«XaA7 ^ — Jfl 
MfflSSCHO-K 1 (ATCC CCL-61), v";7^^X^ 
-fflflS A V 1 2 (ATCC CRL 1573). \L V V Z/;*f£C C R 

so f-cem«, thwummmm. rzwmmmuc 
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-PKi , ATCC CLlOl^^OWM. &m$5£Z!Bmffi. 
&M<DMM'&E(DM&BW& ; Saccharomyces cerevisiae 
fc<fct/Picchia pastor is^^tf^^aaSa ; Spodoptera f 
rugiperda Sf9(ATCC CRL 171 1) & HOT? 3 F^^fcffl 

[oo2 8] wMmm&&r3nmmMfoi3i,f2>$£m&, 

Man ia t is h ( 1 989) *5 £ t/Kau fmann [ rfie^X^OHiife 
cfct/^jSj, J.K.Setlow®, Plenum Press 9: 155, (198 
8)]tC<J:t)r^^nT^^ 0 |fS<D3!Sil4Barr£>[ r»S 
<£>}ie?I^J, ButterworthSS , Boston 1989] tCcfc Kiffl 
i^ntl/^o g&ffl^tC&tf £f£gi&4Maeda[1989 JS 
4¥0¥iJ, 34: 35\]\C^0m^tlX^^o 
[0 0 2 9] K^J#-^2tCJ: t)^^n^DNABS^J«, 
C aco- 2 -fe;!/^ ><Om R N A fr^MM LfccD NA^ 



10 

o->fr6»fc 0 Caco-2-b;l/7-r>«. SKA^T^ 
FUfcBfWc cfc D to*«a«** D iitt c £ tf^S nt^S 

t: F jBfl§H8jB-fe;l/^ >f >T'& £ [Dan tz ig*5 J: tfBerg in . 
1990, Biochim .Biophys .Acta 1027: 211-217; Dantzig 

1992, Biochim .Biophys .Acta 1112: 167-173] Q Ca 
co- A T C Cfr SSKS^ATCC HTB37CQT&CA 

[0 0 3 0] *SIWOffO^^^*— ^Escherichia coli 
R R 1 £fct4E .coli DH 5 a«ra4UCa@AU North 
10 ern Reg iona 1 Research Laborator ies (NRRL) (Peor ia , I 
1 1 ino is 61604) IC 1993^1^ 21 0 tC^ft l,Tjkffi&}%:%T 

tf«K##*« 1 tc^fo 



1 







SKI 


&^ 


E coli K 1 2 DH 5 a/pP S J 1 7 9 


NRRL 


B- 


2 10 4 1 


E coli K12 RRl/pPSJ 189 


NRRL 


B - 


2 10 4 2 



[oo3i]«iteA¥u 77 x-5 

^/c^ic^y^x^ F^a:jg?§^M§^c#Air£ 

[0 0 3 2] 7^X^ KpP S J 1 7 9f4g£tf£j8 5 
OOtSSfcfTi&D, Caco-2OT^O^A^7 P ^K 
1131**3- F LTV>5 D N A^tttSo ^7X3'F' 
P PS J 1 7 914, mjAf^ FffoMtt-n- FffcD N 
A^r#t?3 .4kb Xbal-H indlll cDNAWJKB*7 
?pI5p a pi:LTA^^^^^-pRc/ 
R S V (Invitrogeh)^C^U— — V^T£ C £IC J: ?)|S 

Wftt**LTV^3(p6, 3 .4kb Xbal-H indlll?^ 

Jgrffl^fco T^X^ FpP S J 1 7 914, Escherichia c 

«fcO f ^'>X0MI^>f';l/X(R S V)7 p n^-^-^^|E6^ 

£o FpP S J 1 7 9^»JPS»^43cfctf«itg%' 

[0 0 3 3] 7^X5 FpP S J 1 8 9fe*rc*f8WO 
<D0tjT*fe£ o y^X^ FpP S J 8 914*31 2 . 
2*D»S©*t?T£5o y^X^ FpP S J 1 8 9 
(4, y^X^ FpHDO«»«nfcSSft:+tt:^o-> 
ft^n/c«RA-^y^FteiM(*-3-F^DNA^#ty 

3 .4^aM^K P n 1 -SpeI$lM^^^^Vh% 
^TTfco ^X^FpHDte. StA^y^ FIH3i{*3 
-FffcDN A^t/uWS3 .4^P6S^K P nI - 

s P e i ffli77^ y b<Dtm—-><>f%nmc'tz>rc 



40 



50 



D (4RkMKFffr&IIR*90245949 (1987^ 1 1/3 19 S 4>BH) * 
tC^^tlTV^o 7^X^ FpP S J 1 8 9 it. Esche 
richia co\ilC&tf&M1R<Drc&<D7>}*i/V>mfeM 

tfr^y^-Y^x^^yn^-^-^^-r^o y 
^x^ F P p s j i 8 9<Dummm^^ummmm^m 

[0 0 3 4] Fi^ftn- F{fcD N A 147 v 

X^ FpP S J 1 7 9*5<£l/pP S J 1 8 9^6^S^T$ 

BfeS-eft*9o Mittf, »EA^^FHa6f*=i-Ffb 
gttDNA^^X^ FpP S J 1 7 9*^3 .4*ni^ 
S M Hjnd 1 1 1 - Xba I W mmm 77^yF^LT, * 
fcte^X^ FpP SJ 189^63 .4*u&mm<DK 

pn i - spe i mvuat79tr* ^bt lt«d a-r c t 

#T?*So ^X^ FDN Art<D^ft<0*fJK»*a5ffiO 
#ffi<O^PtlC, '^*8SA^y^ Ffi&tt* 3- FT* 

A-^y^ Ffi^ftn- FftffittD N A **tr« S^TSft 

[0035] ^mmmom^icm^. ^mcom^x^ 
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nmnffl&Gs&zw&m^ i ors/isa 1-77 

©75/S^S7 7 8~8 0 9)fre>ft3„ ifflBanffiJSE 

tC|^tCM^*^'5[Takeichi,M.. 1990. Annu.Rev.Bio 
chem . 59 : 237-252] 0 A K'N V >7 7 5. V — (i{$#tt<£> 

VMKlinter, 1992. Cell 69: 225-236] c H > t 

[0 0 3 6] S5/^^U ^-f-tf— : ^3 >f£<DTK, a) 
* K'n'J ^775'J — *3<fct>*SitA^y^- FHaff*0!)&# 
ttWBS^iR*, b) A K'N'J ^775'J -<D<$#143ffl!Srt 

T> iiDNAtiy/ADNA, SfcttiitA-^^ F*S 20 

©ft#<DBjggft|tt;i&Mfc:tt, HM. SIS, PIK**©^ 

aasfcttrjfiijK-iHjHP^jfeortjfiffliia^^nao 

[0 0 3 7] * K'N'J V7 7 5';-^J;D*?jSA-^y^K 

LTffil^T, * F'N'J >^rn- F-fSiHS^fcP^-f 
DN A»S^**-^K*D-yftLT3«SaSiailfi 

[0038] sa/N-r^y ^ -tf-s/g >m*m^Tm 

*ffl<^T, RT^tt£DfeS8ifA^^KI«2lft:*AF'Ny 

[0 0 3 9] *%B^Oj!SiA^y^ KlftjaSi**^- F bt 
MDNA, $ft«^«Dffiit<Dg|5#t;:g-3< 7a--r* 

^Ftft&gtt*3-FLT v >Sffi©jt^fcP^TSc: 
t^T'^So 0>J*.fcf, ffi3«J#-!§2 3;ft«-?-<D-gptC®-3 
< yn-^ffl^r^^f- KH3SiStt**rr *3t£?* 
P^TSC c:tfT*£&o $ft, E9J»^l©r5>'«B 
^J2:fttt^©-^U:g^<|$fiLft:/o-:/£ffll,>T^ so 
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S„ A^7V 2V-tf— i/ 3 >ffit±Maniatis£> (1989)*^ 

[0040] ±izmLrz&oic^ ^msizmx^y?-* 
wmmc «t « f t*»o«i 0 ii*'*a«-r & ft vxojim* 
M&tZo commits bicisifZffiX^zf?- b'ffi&te 

mc&&tRr>i&&.lC^>\,^TMWi-?2>£\ ttfT'ZZc, CCD 
ft* W*«fii£*Mk ACEPlSWft, *3<tt>'UX>Pfl 

%o ccoysmt, m.x^y^ vm&mc £ 9 n 
a«6**tt»rr*«:«>K»ig±v>*»a*fl:^isih:«,affl 

a ) Bi?L^zStA^7°^ FHSHttSttOfSS* & ft e>f ffl 
MDMA * * - t»««E»« tift ilfflBS Rffc* 

So 

[004 1 ] *ftw<Djj~mcis\,>Tmm&$iiX'<zf?- f 

«)SSf*JSttOSSH* fc ft 6 f D N A SHB^ * £ - 
©Wtt±fcfB«Lfco CCD^ftffl&^DNAfSil^ 

*-f±, ftmvrctbicmtRztizmzmmicisifzmx 
F»as{«stto*aa»soft«>K:Hs-r * c t 

[0 0 4 2] ±lc:fB«Lft*fflBa*^O^a^«<7D*fflSS* 

d n Afm.'***— •e(ommM&v>mzffi.X'<-7<?- Fts 
immwc&m(»m k> siras t s ft ^fflr-fe 

^n- F LTV>5fflgl* D N k^m^t Z-X-Bmcte. 

^17 •> ■fei'-TS d t A^T-^So 
[0 0 4 3] *SIB^«0«lCD^«lCfel,>T#fflftiMBaH: 
l±, 0llx.tf Escherichia co 1 its J; tfBac i llus subtil is 

O — D H F R ■ [Amer ican Type Cu lture Co 1 lect ion (ATC 
C) , 12301 Park lawn Drive. Rockville. Maryland 2085 
2-1776fr£SH#*fATCC CRL-9096<OTtcA#Rlti], =f- 
V(——Xt^l±7s*— 5Pj|t*fflflaCH0-K 1 (ATCC CCL- 
61), *sVTy>^h.7s$— W&.k V 1 '2 (ATCC CRL 157 
3), ch'J>/^CCRF-CEM» h»ijS^BI 
SfflBS, 7*^WK*fflBa(LLC-PKi , ATCC CL101)fc<fct>*ffF 
ML IS, ^/•*3<fcO*IiJWI3iS*cDimflSftif«K^flS ; 
Saccharomyces cerevisiaefc<fctfPicchia pastor is ; &'^' 
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t?S£S3fflIS : Spodoptera frugiperda Sf9(ATCC CRL 171 

D&ifory 3 hVtt&mtttsB&m : Aspergii 

H#W\ Escherichia co 1 i [DeFe lice h . 1973, J .Bacte 
rioT. 116: 751 -7560] fe<fctfBS[ Island^, . 1991 , Cur 
r .Genet. 20: 457-463; Marder6 , 1978, J .Bacterid'. 
136: 1174-1177]tCOV>Tlifl^*lTl^o 
[0 0 4 4] ±.lC7Kl,rc&5\C. ffltX^^ KH3if** 

fctei^TU-te:/*— lc*trs U F©IS'&*lBft(S 

■e*5"5*saoflfio«ptt*5pjffl-rsci:A^#So Br 

adner*5j;D : Claridge[1984 , r$ffii£.tomcl3lf%Xi? 
U — — >#1Rj . W .A .RemersS ,Wi ley- In terse ience Pu 
b . , John Wi ley*5«£ tfSons , Inc . N Y . , NY] &C<£ D F$;S 

[0 0 4 6] 

g&fyCMan iat is 6 (1989) &C <£ D r^^tltt^ «k 5 £ 
fiofCo »JK»«SJ£Ofc«)0*frei, ltft#[Boehrin 
ger Mannhe im (BM) , Ind ianapo 1 is , IN ; New Eng land B i 
olabs (NEB) , Beverly, MA; Bethesda Research Labs 
(BRL), Gaithersburg, MD] D*B3g?nT^£ftfF«: 

flE/BLfco 

[0047] nmmi 

ft^--XAA^^- $mMM(CHO-K K ATCC C 
CL 61) £\ StratageneBS?Ll!l^h^^X^x^^3 >^ 
y h(Stratagene Catalog # 200285) 4^ faK^ftT^ 
S#/l/^r>Ai£l8:/D h3-;l/^ffli/>T^7X= FpP 



(8) ^ M jp 6 _2 6 1 7 6 1 
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S J 1 7 9T'h7>X7i^>'3>l/co 7^X^ Fp 
P S J 1 7 9 (i:. Escherichia coli K 1 2 DH 5 a/p 
PSJ179(NRRL B-2 1 0 4 1 )^6iS»OT > 
S D Si£(Maniatis£> . 1989)^rffll/>T#fi'r S 

CHO-K l#fflflS(l 0 OmmigSfflL -?\s—T4Z/7<0 
1 0i)^ 2 0 /igCD*;l/->^A-ttMLrcDN AV> 
Zf>\stmC3 7°CT2 0M>r^a^-M/Co DN 
10 kVl/fMt-f^TsBi FpP S J 1 7 9f:fcfc«tf{Sl£L 
TO^X^ FpRc/R S VCOE^^r^-DfCo Wt^ 
t\ feliJK^l 0%^5/fl&^jfiljt(Hyclone Laboratorie 
s Inc., Logan, UT 84321) F 1 2 JStfiPf'T? 3 BRB 

MM««fco"2:©»e:, JS*&*»W3«*k G-4 1 8X 

;l/7i- h (Gibco, Grand Island, NY) ^ 3 0 0 /i g/ra 1 

— ^— ff> 3 7 °CT- 1 3 BP^tl5i^^fco 8M)»Bfc©fc 

jBKLfcBfHk 3 7 X:^^ig^Cfev>Tti«^H± 
20 fc 0 S*«^ffiR»r^-fe>f(E L I S A)*cfetfiKA 

Ffisswcj* bTSjstto^y ^ o— 

^ FIS^^ig^|gSurc^a->^^p^6Qrc46te: 

SS? b fee S'Jffi^ctntfv Dan tzig£ [1990, Biochim.Bi 
ophys.Acta 1027: 21 1 -217] lC X K> B85^*l/c£fffi*ffl 
^T?5ftA^^ FH2li*0»IBfc^^T*n->*aR 

30 KITV^DN A^ty^P — y^mfe-t^C 

[0 0 4 8] gSSfgLg 

©ffiDii*»coi/>Tfffiffib^Co -b^rU^s/vtiEii Li 

lly and Company (Ind ianapo lis , IN)fr £> A^RjFf6T?& 
So >7>X7i^^3^nf:CHO-K 1«0 
x;l/^fc0 — 0 .5*^1X1 0 s MJ&)%±tZcD£ «3 tCC 
ostar2 4-^X^1/- h*T3 BHt§582-£fco ± 
SfKgllHflS*: 25mM HEPES. P H7.4 &<£tsT— 
40 Jl/^SIrffiKiSflfc (G ibco , Grand Is land , NY) (Trans— E 
BSS)T«U 3 7 e CTM5^>^^b 
U ^TTrans-E B S S *»3|fc J: DBteLfco £ 
OfflSS^ 1 2 0 raMJefkzi U 2 5 mM ME S, pH 

U^A^. Trans- E B S S)^> 1 mM [ M C ] -fe 7 7 

**?&Trans- EBSS, pH 7 . 4 TiSfcfrU 0 . 2 N 

so [0 0 4 9] ^W^:h^>X^x^^^h(^u— > 



(9) 



WBB¥ 6-2 6 1 7 6 1 
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9)li»fiB<fcD^3»fc:iSW M C ]t7r U*i/><Dffi!> 

&3G ly-L-Pro(G P)<0 5 OmM©#«Efc: <fc DHS 
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ttSafflfl&fcliS lmM[ 14 C]W7 l^^-»(3Dfi^ 
fcfcG ly- L - Prov^T^ KlC<fc D B««h4j!no fc 0 

H2] 



14 C— b77 Ix^yoSKDi^ 

(nmol/mg£SMM*>V<»«) 



6 .6±0 .3 
4.5 + 0.03 

3 .3 + 0 .6 

4 .7 + 0.4 



h#as;-:|IWItt 



[0 0 5 0] 

[0 0 5 1] SB^JS^ : l 
:832 

EM : 

Met lie Leu Gin Ala His Leu His Ser Leu Cys Leu Leu Met Leu 
15 10 15 

Tyr Leu A la Thr G ly Tyr G ly G In Glu G ly Lys Phe Ser G ly Pro 

20 25 30 

Leu Lys Pro Met Thr Phe Ser He Tyr Glu Gly Gin Glu Pro Ser 

35 40 45 

Gin He He Phe Gin Phe Lys Ala Asn Pro Pro Ala Val Thr Phe 

50 - 55 60 

Glu Leu Thr Gly Glu Thr Asp Asn He Phe Val He Glu Arg Glu 

65 70 75 

Gly Leu Leu Tyr Tyr Asn Arg Ala Leu Asp Arg Glu Thr Arg Ser 

80 85 90 

Thr His Asn Leu Gin Val Ala Ala Leu Asp Ala Asn Gly He He 

95 100 105 

Val Glu Gly Pro Val Pro He Thr He Glu Val Lys Asp He Asn 

110 115 120 

Asp Asn Arg Pro Thr Phe Leu Gin Ser Lys Tyr Glu Gly Ser Val 

125 130 135 

Arg Gin Asn Ser Arg Pro Gly Lys Pro Phe Leu Tyr Val Asn Ala 

140 145 150 

Thr Asp Leu Asp Asp Pro Ala Thr Pro Asn Gly Gin Leu Tyr Tyr 
.155 160 165 

Gin He Val He Gin Leu Pro Met He Asn Asn Val Met Tyr Phe 

170 175 180 

Gin lie Asn Asn Lys Thr Gly Ala He Ser Leu Thr Arg Glu Gly 

185 190 195 

Ser Gin Glu Leu Asn Pro Ala Lys Asn Pro Ser Tyr Asn Leu Val 

200 205 210 

He Ser Val Lys Asp Met Gly Gly Gin Ser Glu Asn Ser Phe Ser 

215 220 225 
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(10) 



Asp Thr Thr Ser Va 1 Asp He I le Va 1 Thr G lu Asn I le Trp Lys 

230 235 240 

Ala Pro Lys Pro Val Glu Met Val Glu Asn Ser Thr Asp Pro His 

245 250 255 

Pro I le Lys I le Thr G In Va 1 Arg Trp Asn Asp Pro G ly Ala G In 

260 265 270 

Tyr Ser Leu Val Asp Lys Glu Lys Leu Pro Arg Phe Pro Phe Ser 

275 280 285 

He Asp Gin Glu Gly Asp He Tyr Val Thr Gin Pro Leu Asp Arg 

290 295 300 

Glu Glu Lys Asp Ala Tyr Val Phe Tyr Ala Val Ala Lys Asp Glu 

305 310 315 

Tyr Gly Lys Pro Leu Ser Tyr Pro Leu Glu He His Val Lys Val 

320 325 330 

Lys Asp He Asn Asp Asn Pro Pro Thr Cys Pro Ser Pro Val Thr 

335 340 345 

Val Phe Glu Val Gin Glu Asn Glu Arg Leu Gly Asn Ser He Gly 

350 355 360 

Thr Leu Thr Ala His Asp Arg Asp Glu Glu Asn Thr Ala Asn Ser 

365 370 375 

Phe Leu Asn Tyr Arg lie Val Glu Gin Thr Pro Lys Leu Pro Met 

380 385 390 

Asp Gly Leu Phe Leu lie Gin Thr Tyr Ala Gly Met Leu Gin Leu 

395 400 405 

Ala Lys Gin Ser Leu Lys Lys Gin Asp Thr Pro Gin Tyr Asn Leu 

410 415 420 

Thr He Glu Val Ser Asp Lys Asp Phe Lys Thr Leu Cys Phe Val 

425 430 435 

G In He Asn Va 1 He Asp I le Asn Asp G In I le Pro I le Phe G lu 

440 445 450 

Lys Ser Asp Tyr G ly Asn Leu Thr Leu A la G lu Asp Thr Asn I le 

455 460 465 

Gly Ser Thr He Leu Thr He Gin Ala Thr Asp Ala Asp Glu Pro 

470 475 480 

Phe Thr Gly Ser Ser Lys He Leu Tyr His He He Lys Gly Asp 

485 490 495 

Ser Glu Gly Arg Leu Gly Val Asp Thr Asp Pro His Thr Asn Thr 

500 505 510 

Gly Tyr Val He lie Lys Lys Pro Leu Asp Phe Glu Thr Ala Ala 

515 520 525 

Val Ser Asn lie Val Phe Lys Ala Glu Asn Pro Glu Pro Leu Val 

530 535 540 

Phe Gly Val Lys Tyr Asn Ala Ser Ser Phe Ala Lys Phe Thr Leu 

545 550 555 

He Val Thr Asp Val Asn Glu Ala Pro Gin Phe Ser Gin His Val 

560 565 570 

Phe Gin Ala Lys Val Ser Glu Asp Val Ala lie Gly Thr Lys Val 

575 580 585 

Gly Asn Val Thr Ala Lys Asp Pro Glu Gly Leu Asp He Ser Tyr 

590 595 600 



(11) - ltl¥6-2 6 1 7 6 1 

19 20 

Ser Leu Arg G ly Asp Thr Arg G ly Trp Leu Lys I le Asp H is Va 1 

605 610 615 

Thr G ly G lu I le Phe Ser Va 1 A la Pro Leu Asp Arg Glu A la G ly 

620 625 630 

Ser Pro Tyr Arg Va 1 Gin Va 1 Val Ala Thr Glu Va 1 Gly Gly Ser 

635 640 645 

Ser Leu Ser Ser Val Ser Glu Phe His Leu He Leu Met Asp Val 

650 655 660 

Asn Asp Asn Pro Pro Arg Leu Ala Lys Asp Tyr Thr Gly Leu Phe 

665 670 675 

Phe Cys His Pro Leu Ser Ala Pro Gly Ser Leu He Phe Glu Ala 

680 685 690 

Thr Asp Asp Asp G In H is Leu Phe Arg G ly Pro H is Phe Thr Phe 

695 700 705 

Ser Leu Gly Ser Gly Ser Leu Gin Asn Asp Trp Glu Val Ser Lys 

710 715 720 

I le Asn G ly Thr H is A la Arg Leu Ser Thr Arg H is Thr Asp Phe 

725 730 - 735 

Glu Glu Arg Ala Tyr Val Val Leu He Arg He Asn Asp Gly Gly 

740 745 750 

Arg Pro Pro Leu Glu Gly He Val Ser Leu Pro Val Thr Phe Cys 

755 760 765 

Ser Cys Val Glu Gly Ser Cys Phe Arg Pro Ala Gly His Gin Thr 

770 775 780 

Gly He Pro Thr Val Gly Met Ala Val Gly He Leu Leu Thr Thr 

785 790 795 

Leu Leu Val He Gly He He Leu Ala Val Val Phe He Arg He 

800 805 810 

Lys Lys Asp Lys Gly Lys Asp Asn Val Glu Ser Ala Gin Ala Ser 

815 820 825 

G lu Va 1 Lys Pro Leu Arg Ser 

830 832 

[0 0 5 2] E^J#^ : 2 m<D$k : 

E5U©S*:2 4 9 9 h#ns?- : ittttK 

mvicom : mst . mn^mm :dna 

E5U : 

ATGATACTTC AGGCCCATCT TCACTCCCTG TGTCTTCTTA TGCTTTATTT 50 

GGCAACTGGA TATGGCCAAG AGGGGAAGTT TAGTGGACCC CTGAAACCCA 100 

TGACATTTTC TATTTATGAA GGCCAAGAAC CGAGTCAAAT TATATTCCAG 150 

TTTAAGGCCA ATCCTCCTGC TGTGACTTTT GAACTAACTG GGGAGACAGA 200 

CAACATATTT GTGATAGAAC GGGAGGGACT TCTGTATTAC AACAGAGCCT 250 

TGGACAGGGA AACAAGATCT ACTCACAATC TCCAGGTTGC AGCCCTGGAC 300 

GCTAATGGAA TTATAGTGGA GGGTCCAGTC CCTATCACCA TAGAAGTGAA 350 

GGACATCAAC GACAATCGAC CCACGTTTCT CCAGTCAAAG TACGAAGGCT 400 

CAGTAAGGCA GAACTCTCGC CCAGGAAAGC CCTTCTTGTA TGTCAATGCC 450 

ACAGACCTGG ATGATCCGGC CACTCCCAAT GGCCAGCTTT ATTACCAGAT 500 

TGTCATCCAG CTTCCCATGA TCAACAATGT CATGTACTTT CAGATCAACA 550 

ACAAAACGGG AGCCATCTCT CTTACCCGAG AGGGATCTCA GGAATTGAAT 600 

CCTGCTAAGA ATCCTTCCTA TAATCTGGTG ATCTCAGTGA AGGACATGGG 650 

AGGCCAGAGT GAGAATTCCT TCAGTGATAC CACATCTGTG GATATCATAG 700 
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#ISPF 6-2 6 1 7 6 1 
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TGACAGAGAA TATTTGGAAA GCACCAAAAC CTGTGGAGAT GGTGGAAAAC 750 

TCAACTGATC CTCACCCCAT CAAAATCACT CAGGTGCGGT GGAATGATCC 800 

CGGTGCACAA TATTCCTTAG TTGACAAAGA GAAGCTGCCA AGATTCCCAT 850 

TTTCAATTGA CCAGGAAGGA GATATTTACG TGACTCAGCC CTTGGACCGA 900 

GAAGAAAAGG ATGCATATGT TTTTTATGCA GTTGCAAAGG ATGAGTACGG 950 

AAAACCACTT TCATATCCGC TGGAAATTCA TGTAAAAGTT AAAGATATTA 1000 

ATGATAATCC ACCTACATGT CCGTCACCAG TAACCGTATT TGAGGTCCAG 1050 

GAGAATGAAC GACTGGGTAA CAGTATCGGG ACCCTTACTG CACATGACAG 1100 

GGATGAAGAA AATACTGCCA ACAGTTTTCT AAACTACAGG ATTGTGGAGC 1150 

AAACTCCCAA ACTTCCCATG GATGGACTCT TCCTAATCCA AACCTATGCT 1200 

GGAATGTTAC AGTTAGCTAA ACAGTCCTTG AAGAAGCAAG ATACTCCTCA 1250 

GTACAACTTA ACGATAGAGG TGTCTGACAA AGATTTCAAG ACCCTTTGTT 1300 

TTGTGCAAAT CAACGTTATT GATATCAATG ATCAGATCCC CATCTTTGAA 1350 

AAATCAGATT ATGGAAACCT GACTCTTGCT GAAGACACAA ACATTGGGTC 1400 

CACCATCTTA ACCATCCAGG CCACTGATGC TGATGAGCCA TTTACTGGGA 1450 

GTTCTAAAAT TCTGTATCAT ATCATAAAGG GAGACAGTGA GGGACGCCTG 1500 

GGGGTTGACA CAGATCCCCA TACCAACACC GGATATGTCA TAATTAAAAA 1550 

GCCTCTTGAT TTTGAAACAG CAGCTGTTTC CAACATTGTG TTCAAAGCAG 1600 

AAAATCCTGA GCCTCTAGTG TTTGGTGTGA AGTACAATGC AAGTTCTTTT 1650 

GCCAAGTTCA~ CGCTTATTGT GACAGATGTG AATGAAGCAC CTCAATTTTC 1700 

CCAACACGTA TTCCAAGCGA AAGTCAGTGA GGATGTAGCT ATAGGCACTA 1750 

AAGTGGGCAA TGTGACTGCC AAGGATCCAG AAGGTCTGGA CATAAGCTAT 1800 

TCACTGAGGG GAGACACAAG AGGTTGGCTT AAAATTGACC ACGTGACTGG 1850 

TGAGATCTTT - AGTGTGGCTC CATTGGACAG AGAAGCCGGA AGTCCATATC 1900 

GGGTACAAGT GGTGGCCACA GAAGTAGGGG GGTCTTCCTT AAGCTCTGTG 1950 

TCAGAGTTCC ACCTGATCCT TATGGATGTG AATGACAACC CTCCCAGGCT 2000 

AGCCAAGGAC TACACGGGCT f GTTCTTCTG CCATCCCCTC AGTGCACCTG 2050 

GAAGTCTCAT TTTCGAGGCT ACTGATGATG ATCAGCACTT ATTTCGGGGT 2100 

CCCCATTTTA CATTTTCCCT CGGCAGTGGA AGCTTACAAA ACGACTGGGA 2150 

AGTTTCCAAA ATCAATGGTA CTCATGCCCG ACTGTCTACC AGGCACACAG 2200 

ACTTTGAGGA GAGGGCGTAT GTCGTCTTGA TCCGCATCAA TGATGGGGGT 2250 

CGGCCACCCT TGGAAGGCAT TGTTTCTTTA CCAGTTACAT TCTGCAGTTG 2300 

TGTGGAAGGA AGTTGTTTCC GGCCAGCAGG TCACCAGACT GGGATACCCA 2350 

CTGTGGGCAT GGCAGTTGGT ATACTGCTGA CCACCCTTCT GGTGATTGGT 2400 

ATAATTTTAG CAGTTGTGTT TATCCGCATA AAGAAGGATA AAGGCAAAGA 2450 

TAATGTTGAA AGTGCTCAAG CATCTGAAGT CAAACCTCTG AGAAGCTGA 2499 

immomm&mvn [02] k p p s j 1 8 9omrv9RM« 
im 1 ] y^x^ f p p s j 1 7 9(Dmmmm^iiLt5 xumm^m^m^m^&^o 
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[0 1] 




FIG. I 

■f^Xi F PPSJ179 



[02] 




FIG. 2 

75** K pPSJ189 



(5i)int.ci. 5 fgsuf^ Jxftim#^ fi teffimTTsmm 

C 1 2 Q 1/02 6807-4 B 
//(C 1 2 P 21/02 
C 1 2 R 1 :91) 
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